C 30 H 32 N 2 O 2 , monoclinic, P21/c (no. 14), a = 9.8611(2) Å, b = 15.8027(3) Å, c = 16.2473(3) Å, β = 100.150(2)°, V = 2492.23(8) Å 3 , Z = 4, Rgt(F) = 0.0542, wR ref (F 2 ) = 0.1677, T = 296(3) K.
CrysAlis PRO [1] , SHELX [2, 3] , WinGX/ORTEP [4] containing toluene (20 mL) and connected with Dean-Stark apparatus. The mixture was refluxed for 20 h. The progress was monitored using thin layer chromatographic (TLC) technique. Upon reaction completion, the mixture was cooled to room temperature, which provided dark red crystaline material. The product was washed with petroleum ether and dried.
Experimental details
Data collection was accomplished using CrysAlis PRO software [1] at 296 K using Cu Kα radiation. Structure solution was performed using SHELXS-2016/6 [2] and refined by fullmatrix least-squares methods on F 2 using SHELXL-2016/6 [3] , in-built within WinGX [4] . All non-hydrogen atoms were refined anisotropically. The figure was generated through ORTEP [4] . All the aromatic C-H hydrogen atoms were positioned geometrically with C-H = 0.93 Å and treated as riding atoms with U iso (H) = 1.2 Ueq(C). Methyl and methylene hydrogen atoms were also positioned geometrically with C-H = 0.96 Å for methyl and C-H = 0.97 Å for methylene and treated as riding atoms where U iso (H) was set to 1.5 Ueq(C) for methyl and 1.2 Ueq(C) for methylene hydrogen atoms.
Comment
Since the first report appeared by Von Sprenger and Ziegenbein [5] , bis(indolenine)squaraine based molecules have been studied for their remarkable fluorescence activities [6, 7] . There are many reports favouring these matarials for sensing protein molecules [8, 9] . Smith and Lynch reported the parent dye 2,4-[(3,3-dimethyl-2-indolylidene)methyl] cyclobutenediylio-1,3-diolate with two chloroform solvent molecules [10] . Natsukawa and Nakazumi reported the crystal structure of the methanol solvate of the title compound [11] . In the crystal structure of the title compound (cf. the figure) , two indole ring systems (C1-C8/N1) & (C19-C26/N2) are attached to the oxo-cyclobutene moiety. The ambient-temperature data indicates the presence of disorder, over two positions, in both N-ethyl functional groups, which was successfully modelled for one of the two groups. The N-ethyl group (N2/C29/C30), was refined using the restraints and constraints with the occupancy ratio fixed to 0.65:0.35 for (N2A/C29A/C30A) and (N2B/C29B/C30B) parts, respectively. The disorder involving N2 produced two different planes containing the atoms (C19-C26/N2A) and (C19-C26/N2B). In the literature, the structures reported by Smith and Lynch [10] and by Natsukawa and Nakazumi [11] both have a plane of symmetry passing through the cyclobutene ring, while there is no plane symmtry in the structure of title compound. The root mean square deviation values for the planes produced from the fitted atoms belonging to the indole rings are 0.0184(2) Å, 0.0624(2) Å and 0.1129(2) Å for the (C1-C8/N2), (C19-C26/N2A) and (C19-C26/N2B), respectively. The central cyclobutene ring is oriented at dihedral angles of 2.651(3)°, 19.647(6)°and 14.657(3)°with respect to the (C1-C8/N2), (C19-C26/N2A) and (C19-C26/N2B) rings. These values indicate that this dye molecule is nonplanar. We have observed two non-classical hydrogen-bonding interactions which connect molecules to generate a two-dimensional network along the diagonal of the ac-plane.
